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Advertising has become an integral part of the Internet’s capacity to generate revenue, 
drive traffic to websites, and to increase brand recognition. This study examined how text and 
graphic search goals influence how many times and how long people look at graphic and text 
advertisements. Twenty-four participants were eye tracked while they searched for text or 
graphic information on six websites. Results show that when people searched for text 
information they increased the amount of time and the number of times that they viewed text 
advertisements. When people searched for graphical information, they increased the amount of 
time and number of times that they viewed graphic advertisements. This has implications for the 
design of effective advertising. 
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BACKGROUND 
Introduction to Advertising on the Internet 
When initially introduced in 1994, Internet advertising appeared as static text and 
graphics (Burke, Gorman, Nilsen, & Hornof, 2004; Pagendarm & Schaumburg, 2001). The first 
banner and button advertisements were introduced by HotWired.com (Kaye & Medoff, 2001) 
and HotWired became the first commercial website on the Internet after putting an AT&T banner 
ad on their site (Figure 1). This led the way for monetization on the Internet and added yet 




Figure 1. The first banner advertisement from AT&T, placed on HotWired.com in 1994. Source: 
http://commercial-archive.com/content/banner-ads-tenth-birthday 
 
Since then, Internet use has continued to grow rapidly. According to 
InternetWorldStats.com, in 1995 there were approximately 16 million Internet users exploring 
the web. That number more than doubled to 37 million in 1996. In 2007 the number of Internet 
users climbed to approximately 1.3 billion with a projected increase to 1.7 billion in 2010. At the 
same time, there has been a corresponding increase in Internet hosts. According to the Internet 
Systems Consortium (www.isc.org), in 1995 there were approximately 5 million hosts on the 
Internet. In 2001, there were approximately 109 million hosts. 2007 data showed that there were 
approximately 500 million hosts on the Internet. With the continual increase of Internet users and 
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hosts world wide, it is no wonder why advertisers have invested so heavily in online advertising 
campaigns. 
 
The Interactive Advertising Bureau (IAB) reports record online advertising revenues in 
the industry. After a decline in advertising revenue in 2001 and 2002, revenues have increased 
significantly. In 1997 the IAB reported industry advertising revenues of approximately $267 
million. In 2000, the IAB reported peak advertising revenue to be roughly $8.1 billion. For the 
next two years advertising revenue declined until 2003, from which point advertising revenues 
have continued to increase. The IAB reports that, in 2006, advertising revenues reached $16.8 
billion (See Figure 2). 
 
Figure 2. Quarterly Revenue Report Comparisons from 2000 to 2008 Source: ("IAB Internet 
Advertising Revenue Report 2008", 2008). 
 
As Internet use and advertising revenues continue to increase, it is important to 
understand how advertisers can be more effective at maximizing revenue through the Internet.   
From 1994 to 1998, there have only been a few web advertising studies that provide guidance for 
advertisers with the decisions they need to make for designing and placing effective 
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advertisements on websites (Risden et al., 1998). Today there are a number of metrics advertisers 
can use to measure advertising effectiveness such as click-through rates, brand impact and eye 
tracking (Bruner, 2005). Click-through rates measure how many times an advertisement is 
clicked. Brand impact is measured by changes in recognition or recall of the advertisement or 
campaign1. Eye tracking allows advertisers and publishers2 to see the effect their websites or 
advertisements have on viewing behavior of customers who visit their sites. Because these 
metrics are available to advertisers from online advertising, it provides an advantage over 
traditional media such as radio, television or news paper where it is more challenging to measure 
effectiveness.  
 
With display and text advertising ranking as the two most used advertising formats on the 
Internet, it is important to understand the effectiveness of the advertisements when people are 
looking for specific types of information on a website. Display advertising includes static and 
animated banners, rich media, video and sponsorship. Text advertising is presented as highly 
targeted text links that usually show up within a search results pages such as in Google or Yahoo. 
These text advertisements have also shown up on various websites (See Figure 3). The IAB 
reports targeted text advertisements3 and display advertisements as the two leading advertising 
revenue formats on the Internet (See Figure 4). Targeted text ads claim about 44% of the total ad 
                                               
1 Advertising campaigns are a series of advertisements that appear in different media (online, TV radio, 
news papers, etc) during a specific period of time. 
2 Publishers are the website owners who display advertisements provided by advertisers. 
3 Targeted text ads are typically found on search engine results pages or in sponsored text ads on other 
websites throughout the Internet. See Figure 3 for an example. 
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revenue and display ads claim about 20% of the ad revenue in 2007 ("IAB Internet Advertising 
Revenue Report", May 2008). 
 
 
Figure 3. Example of Google’s targeted text advertising (circled with red highlights) typically 




Figure 4. Advertising revenue formats reported by the IAB at the end of the second quarter in 
2008. Source: ("IAB Internet Advertising Revenue Report 2008", 2008). 
 
Related Work 
People often, consciously or unconsciously, avoid looking at display ads on web sites. 
Benway (1998) conducted a study  where participants searched for information that was 
sometimes included in web banners. As a result, the majority of the participants missed the 
critical information located within the advertisements. Benway wanted to know if banner color, 
formatting, animation, and location affected whether or not people looked at a banner. She 
defined the term “banner” as anything that stands out from the rest of the page. This includes text 
with larger font, different colors and background colors that are bright. Participants were given 
tasks to search for specific pieces of information, which were either present or not present, on a 
web page. The contents of the banners were closely related to each task. In some cases, the 
banners included information that would take the participants to the sought after information 
more quickly. Most people did not use the banners to find the information and seemed to have 
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more difficulties finding information when it was available in the banner. Benway tested banner 
positioning on the page, colors and small animations. Overall, none of those variables increased 
or decreased recognition and recall. Recognition and recall were both generally poor. Benway 
called this phenomenon “banner blindness”.  
 
Pagendarm & Schaumburg (2001) also found that banner ad positioning had no 
significant effect on recall and recognition. Self reported response data from a survey, conducted 
by Wong (2001), claimed that positioning of banner ads was rated the lowest (4%) in getting 
participants to click on the ads. Wong (2001) found the highest indicators of attracting web users 
to click on banner ads were graphics (14%), interactivity (13%), content (13%) and color (11%). 
 
Benway (1998) suggested that if the banners used in the study more closely resembled 
linked text, the participants would be less likely to ignore them. Web surfers mostly look for 
specific information. Benway asked participants about the amount of time they spent looking for 
specific information compared with just browsing and found that 77% of respondents claimed to 
look for specific information. Because of this, people tend to focus on small, blue, underlined 
text when searching for specific information in text links. This may be one of the biggest 
contributing factors for why targeted text advertisements have been successful in capturing 
people’s attention (see Figure 3). However, recognition and recall of text is very low when 
compared to display advertisements (Pagendarm & Schaumburg, 2001).  
 
Graphic designers often assume that bigger is better when trying to communicate 
importance (Benway, 1998). For example, if a graphic designer does not want visitors of a site to 
miss an important link, title or section on the page, the designer will try to make those things 
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stand out by adjusting colors, sizes, or animation (Ware, 2008). Benway (1998) however 
revealed that participants often missed large, bold links. It is clear that when people are searching 
for specific information on a website, they ignore information that looks like a banner ad or 
content that is obviously different from other content within the website (Benway & Lane, 1998). 
 
Some banner advertisements include animation in an attempt to capture attention. Just as 
designers have thought that bigger is better in terms of trying to communicate importance, 
animation has been thought to help increase attracting attention and ultimately engagement. 
Studies show that animated ads not only increase the amount of time it takes for people to find 
information on websites (Zhang, 1999), but also have no significant benefits over graphical ads 
in their ability to increase recognition and recall (Bayles, 2002). Bayles hypothesized that 
recognition and recall would increase when ads were animated. However, when animated 
advertisements were presented on web pages, there was no significant correlation between the 
use of animated ads and participant’s ability to recognize or recall them. Only 37% of the 
participants were able to recall animated ads. Overall, animated ads did not increase the amount 
of recognition and recall. While Zhangs’ (1999) study shows that animated graphics decrease 
task performance in terms of people’s ability to seek information, Diaper and Waelend (2000) 
concluded that web pages with static and animated graphics do not have a significant effect on 
the ability of people to extract information. 
 
Some research shows that there is a difference between goal directed search and aimless 
browsing tasks, in terms of how much banner blindness occurs. Pagendarm and Shumburg 
(2001) hypothesized that banner ads would have higher recall rates during aimless browsing 
compared to goal directed tasks. They concluded that participants recalled banner ads more 
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during aimless browsing (mean of 1.00 ads recalled) than during goal-directed searches (mean of 
0.06 ads recalled). A study using eye tracking found that more time was spent viewing a text area 
during aimless browsing (Riegelsberger, Sasses, and McCarthy, 2002). During goal directed 
tasks Riegelsberger, Sasses and McCarthy (2002) found that photos of faces attracted more 
attention than text, upon first view of an e-commerce web page. 
 
Statement of the Problem 
Advertisers have been spending more money advertising online, in part, because of the 
availability of metrics, such as click-through rates, in which campaign effectiveness can be 
measured (Bruner, 2005). However click-through rates and data logs are only one piece of the 
puzzle in trying to understand how people interact with and consume information. Advertisers 
and publishers continually try to find ways of optimizing advertisements and websites in order to 
increase effectiveness. If the type of advertisement is not effective, there is a greater risk of 
losing revenue and traffic to and from the publishers’ website, which is why it is important to 
attract visual attention to the ads, overcome banner blindness and increase revenue and brand 
awareness. Advertisers and publishers understand that targeting advertisements to the customers’ 
interests is important (Kang & Kumar, 2008). Understanding the extent to which intent affects 
the advertisements ability to capture user’s attention may be an important piece of information 
that advertisers and publishers can leverage to increase ad effectiveness. 
 
Other studies have used task success, as well as recognition and recall tests to help 
determine how to mitigate banner blindness. This study incorporates eye tracking to help inform 
advertisers and website publishers about how text or graphic advertisements may or may not be 
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successful at gaining users attention during certain types of search tasks. This study addresses the 
question of whether a person’s expectation about where to find information (in text or graphics) 





The study had three parts. The first part of the study consisted of an online ad perception 
survey asking participants to rate the degree to which an advertisement was textual or graphical. 
This was done to select highly graphical and highly textual advertisements, based on viewers’ 
perceptions, to be placed on websites for the second part of the study. In the second part of the 
study eye tacking was used while participants searched for text or graphic information on six 
different websites. The third part of the study consisted of an ad perception survey asking 
participants, who were eye tracked, to rate the degree to which the seventeen graphical ads (that 
were placed on the websites in the study) were textual or graphical. This was done to understand 
how graphical or textual the participants perceived the ads to be.  
 
Experimental Hypotheses 
H1:  If a person is expecting to find needed information in the form of text on a web 
page, there will be an increase in dwell time and number of dwells on text advertisements 
compared to when a person expects to find needed information in graphical aspects of the web 
page. H2: If a person is expecting to find information in the form of graphics on a web page, 
there will be an increase of dwell time and number of dwells on graphical advertisements when 




Six different websites were used in this study. The websites were chosen so that their 
existing layouts, designs, and advertisement locations would differ. This was done in order to 
reduce the influence of learning as participants were exposed to the stimuli during the study. 
Figure 5 shows wire frames of the six different website layout variations. The shaded regions 
indicate advertisement locations. The horizontal dashed line represents the fold. The fold was 
defined as the upper portion of the web page which was immediately visible to users (without 
scrolling) when visiting the page. The websites chosen for this study were gizmodo.com, 
engadget.com, pcmag.com, the dessert section of foodandwine.com, the arts section of the 
nytimes.com website, and an image gallery section of the Scientific American website 









New York Times 
 
 




Figure 5. Website layouts with shaded regions representing the shape and location of the 
advertisements. Note that the website layoutsare not drawn to scale. 
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Modifications to Web pages 
The web pages being studied were downloaded and altered to remove extra 
advertisements that were not included in the online survey. Advertisements that were rated most 
graphical and most textual, from the online survey, replaced the original advertisements that 
were on the websites. To ensure that task differences did not cause unnecessary variation that 
might mask effects of the independent variables of interest, we conducted pilot tests in order to 
estimate the time to complete each task. Since the simplicity of the Food and Wine site resulted 
in consistently short task completion times, we added additional desserts on the left side of the 
Food and Wine site4 to increase the time required to complete tasks on that site. No other 
alterations were made to the websites. 
 
Banner Advertisement Selection 
Screen shots of static and animated advertisements (see Figure 6-8 for examples of 
graphic, mix graphic and text, and all text advertisements) from the Internet, as well as from the 
specific websites used in this study, served as stimuli. Screenshots of animated graphical 
advertisements were captured at the point in the animation cycle when the least amount of text 
was present. The advertisements collected varied in size and shape. The most popular ad sizes 
used on the Internet, according to Nielsen Net Ratings AdRelevance (www.nielsen-
netratings.com), were used in this study. Those sizes included leader board (728x90 pixels), 
medium rectangle (300x250 pixels), wide skyscraper (160x600 pixels) and non-standard 
dimensions. These ad sizes are also standard sizes recognized by the Interactive Advertising 
                                               
4 The Food and Wine site originally had only 1 desert displayed on the left side of the page. 
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Bureau (www.iab.net). The ads used in the study were placed in the natural locations of where 
advertisements already existed.  
 
 
Figure 6. Example of 
graphic ad. 
 
Figure 7. Example of a 
mixed graphic & text ad.  
 
Figure 8. Example of text ad.  
 
Graphic and text ads were selected for the study based on the results of an online survey. 
A total of 50 students from a statistics class and an usability class at the Rochester Institute of 
Technology were presented with 66 advertisements in an online survey. The students rated how 
graphical or textual they perceived each advertisement. The first six advertisements were used as 
training stimuli and the data from these were not collected. The advertisements were rated using 
a nine point scale shown in Figure 9. The presentation order of the scale responses was flipped 
for alternate participants to avoid bias toward either end of the scale. As a result of this 
counterbalancing, half of these 66 participants saw a scale with “Completely Graphical” at the 
top while the other half saw a scale with “Completely Textual” at the top. Advertisements were 
presented in the same order for all participants. Students who participated earned extra points in 
their class and could only complete the survey once. 
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Figure 9. Screen shot of the advertisement perception survey 
 
Banner Advertisement Survey Results 
The purpose of the online survey was to select, by user consensus, which advertisements 
were most graphical and which were most textual. Before determining the ads probability of 
being either graphical or textual, the nine point scale was converted into a three point scale (see 
Table 1). We used a chi-square test to compare the amount of difference between text and 
graphic ads. 
Completely graphical 






Textual Largely textual 
Completely textual 
Table 1. Nine point scale for rating how graphical or textual an advertisement was perceived, 
converted to three classifications.  
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The p-value in the table, in Appendix B, shows the degree to which people perceived the 
advertisements as being textual or graphical. The most graphical advertisements were selected 
based on the highest probability of being graphic (p<.005). For example, the lower the p-value 
the more likely it is that the ad is considered highly textual or graphical. P-values with a higher 
number were considered to be neither highly textual nor highly graphical. The first column in the 
table in Appendix B shows the percentage of people who rated the ad as being textual, the 
second column shows the percentage of people who rated the ad as being both textual and 




Twenty four adults (ages 18-47; 16 male, 8 female) participated in the eye tracking study. 
Of the 24 participants, 22 were graduate or undergraduate students from the Rochester Institute 
of Technology (RIT). The other 2 participants were not students. Recruitment was done through 
a flyer (see Appendix D) which was placed throughout the RIT campus. The flyer directed 
potential participants to an online survey screener. Participants were screened for self-reported 
vision of 20/20 or better, corrected or uncorrected. Participants were also screened out if they 
had taken part in the online survey. Disciplines of study varied (see Appendix E for detailed 
participant demographics). Most participants used the Internet daily for tasks such as checking 
email, banking, researching, shopping, making travel arrangements, as well as downloading 




The study took place in the eye tracking facility at the Rochester Institute of 
Technology’s Laboratory for Computer-Human Interaction and Performance Support (CHIPS).  
 
The eye tracker used in the study was the ASL model 504 remote eye tracker (see Figure 
10). A magnetic head tracker (MHT) was used, in conjunction with the remote eye tracker, in 
order to track the participant’s head in space during the session and enhance the reliability of the 
eye tracking system. The participant wore a headband, which held a small position tracking 
sensor. A stand, built from non-ferrous materials to avoid magnetic interference supported the 
head tracking system (see Figure 11). 
 
 












Figure 11. Stand made of non-ferrous materials to support the magnetic head tracker without 
disruption of the surrounding magnetic field. 
 
The equipment used for the participant’s workstation included a 19” LCD monitor with a 
screen resolution of 1024 by 768, a standard keyboard and mouse (Figure 10), and Windows XP 
professional operating system running on a desktop computer at 2.0 MHz, with 4Gb of memory.  
 
The administrator workstation included a computer, two small monitors, one large 
monitor and a VCR (Figure 12). The computer was used to control the Applied Sciences 
Laboratories (ASL) eye calibration software. One of the small monitors displayed a video image 
of the participant’s eye while the other displayed video from the participant’s screen. The large 




Figure 12. Test administrator computer and monitor 
 
Independent Variables 
There were two independent variables in this study. The first was advertisement type and 
the second was task type. 
 
Advertisement type 
 There were two types of advertisements in this study, text advertisements and graphic 
advertisements as determined by viewer ratings as previously described.  The advertisements 
were the areas of interest (AOI) for the study. The AOI for text advertisements consisted of 
multiple blue hyperlinks and text descriptions. The AOI for graphical advertisements had a 
limited amount of text. 
 
Task Type 
 There were two different task types, text search tasks and graphic search tasks. The text 
search task instructions were designed such that participants would anticipate the sought after 
information in text while the instructions for the graphic search tasks led people to believe that 
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the sought after information would be in graphical images. Table 2 shows an example of each of 
the two different task types. 
 
Text Task Graphic Task 
What are the exclusive online issues and 
special editions? 
What scientific photograph looks most unusual 
to you? 
Table 2. Examples of text and graphical search tasks for the Scientific American website.  
 
Dependent Variables 
This study focuses on two of the many available eye tracking metrics (Jacob & Karn, 
2003). The first was dwell duration and the second was dwell count. Dwell duration is the total 
amount of time that a participant spent looking in an area of interest (AOI – advertisement in this 
experiment) during a task. The first fixation within an AOI is the starting point of a dwell, which 
then ends when a fixation occurs outside the AOI.  Dwell counts are the number of times the eye 
fixation points entered and left an AOI. For this experiment, we defined fixations as relatively 
stable eye positions with durations of at least 150 ms (Jacob & Karn, 2003). 
 
Experimental Design 
 A within-subjects design5 was used to collect dwell count and duration data. Each 
participant performed 12 tasks. Participants were asked to complete six text motivated search 
tasks and six graphic motivated search tasks. From the six websites used, two versions of each 
                                               
5 Within-subjects designs are designs in which the same variable is measured repeatedly on the same 
participant under different task conditions. 
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website were created to counterbalance the placement of the two types of advertisements. One 
version of a website started with a text advertisement at the top of the page then alternated 
between graphic and text advertisements. The other version of a website started with a graphic 
advertisement at the top of the page then alternated between text and graphic advertisements. A 
randomized, incomplete block design was used to counterbalance the website, advertisement 
type and task type. This means that some participants looked at website combinations containing 
the text advertisement at the top of the page more often than the other type of advertisement. 
Conversely, some participants looked at website combinations containing the graphic 
advertisement at the top of the page more often. The order of the tasks and websites were 
randomly assigned to each participant before the study. Appendix F shows the complete 
experimental design in table format.  
 
Tasks 
To set the context of each task and make it clear what the search goal was, participants 
were explicitly told, before they started the task, that the task was either a graphic or a text search 
task. Participants were also told that the information may or may not be on the page prior to 
starting the tasks. See Appendix G for detailed tasks for each website. 
 
Websites 
Four advertisements were placed on each website in the same place as they had originally 
existed. Two were placed above or across the fold and two were placed below the fold of the 
website. One text advertisement and one graphic advertisement were placed above or on the fold 




Participants were greeted, in the lobby of the Golisano College of Computing and 
Information Sciences, and escorted to the eye tracking lab. Once in the lab, participants then read 
and signed a consent form. Before the session started, the test administrator showed the 
equipment to the participant to get comfortable with the lab and the process of eye tracker 
calibration. They were asked to not swivel in their chair and to not make sudden head 
movements in order to get the most accurate data. Participants sat within a viewing distance of 
0.61 m (24 inches) from the monitor.. Chair position was vertically and horizontally adjusted, as 
needed, at the start of each session. The eye tracker was calibrated for visual accuracy of 1.4 
degrees6. Figure 13 shows how the visual angle is measured (A = arctan of S/D). The calibration 
points used included a grid with three rows and three columns for nine target points plus two 
other target points off center vertically, horizontally and diagonally from the nine other points 
(see Figure 14). Each target was a circle 87 pixels in diameter (30.48 mm). The calibration 
targets were designed with an X in the center of the circle to which participants were directed to 
look. After initial calibration, the test administrator checked all the calibration pointsto determine 
if the subjects point of gaze fell within the circles of 1.4 degree visual angle (30.48 mm). If the 
subject’s point of gaze fell outside the circle for any given point, the system was re-calibrated. 
Calibration points were re-checked between tasks and adjusted as needed. Once all eleven points 
were checked for accuracy, GazeTracker was started and the administrator read each task aloud 
(See Appendix G for tasks descriptions) to the participants. Participants started on a web page 
                                               
6 Accuracy was determined by taking the radius of the calibration target which was 15.24 mm divided by 
the distance from the participant’s eye to the monitor (arctan 15.24mm/609.6mm). 
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with a list of links showing numbers from 1 to 12 running vertically down the center of the page. 
These numbers represented each task (12 tasks total). Participants were instructed to click on the   
number corresponding to the task number after the task was read to them. Once they clicked on 
the number, they were taken to the website to complete the task. The order in which the websites 
and tasks were presented was randomized before the study. Participants were also asked to let the 
administrator know when they were done before moving to the next task. The calibration targets 
were checked every three tasks to retain data accuracy. If calibration points were not accurate for 
any points on the grid, the eye tracker was then recalibrated for only those points. 
 
Figure 13. Visual angle (A) = arctan of S/D where S is the size of the scene object and D is the 
distance to the object. Source: (Duchowski, 2007).  
Figure 14. Eleven point calibration grid. 
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ANALYSIS AND RESULTS  
GazeTracker7 software (Boaz, Cuneo, Kreps, & Watson, 2002; Lankford, 2000) was used 
to collect eye tracking data. The eye tracking data collected by GazeTracker were analyzed using 
statistical analysis software8 (SAS). See Appendix I for detailed SAS analyses. Because the 
typical ANOVA assumptions were not met (i.e. the data were not normally distributed), an 
ANOVA test could not be used. Generalized linear models were used to normalize the data. The 
gamma distribution was used to determine the dwell times in each advertisement type. The 
Poisson distribution was used to determine the dwell counts in each advertisement type. Both 
dwell durations and counts were totaled then averaged over all variables (tasks, participants and 
websites).  
 
Figures 14 and 15 show the interactions for dwell durations and counts, respectively, 
when participants searched for text or graphic information. Tables 3 and 4 shows the detailed 
data for each search condition. The data gave us total mean dwell durations and total mean 
counts across all participants, tasks, and advertisements. We summed all the dwell times and 




                                               
7 GazeTracker software was developed by Eye Response Technologies, Charlottesville, VA. 
8 Statistical Analysis Software (SAS) software was developed in Cary, NC. 
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Dwell Durations 
 We were interested in the interaction between advertisement type (text and graphic ads) 
and task type (text and graphic searches). The hypothesis (H1) that participants would view text 
ads more than graphic ads, when searching for text information, was upheld. The hypothesis 
(H2) that participants would view graphic ads more than text ads, when searching for graphic 
information, was also upheld. We found an interaction between task type and advertisement type. 
In the graphic search condition, text ads were viewed an average of 0.128 seconds less than the 
graphic advertisements. In the text search condition, graphic ads were viewed an average of 
0.502 seconds less than the text ads (see Figure 15 and Table 3).  
 
 
Figure 15. Total mean dwell durations (in seconds), across all participants and variables, on text 
and graphic ads for conditions in which participants searched for text and graphic information. 
Error bars indicate the standard error of the mean. 
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 Graphic Task Text Task 
Graphic Ad 0.320 (SE Mean = 0.036) 0.337 (SE Mean =0.0367) 
Text Ad 0.192 (SE Mean =0.043) 0.839 (SE Mean =0.138) 
Table 3. Total mean dwell durations (in seconds), across all participants and variables, on text 
and graphic ads for conditions in which participants searched for text and graphic information.   
 
Dwell Counts 
Similar to dwell duration, the same pattern was observed in dwell counts. In the graphic 
search condition, text ads were viewed an average of 0.228 times less than the graphic 
advertisements. In the text search condition, graphic ads were viewed an average of 0.591 times 
less than the text ads (see Figure 16 and Table 4).  
 
Figure 16. Total mean dwell counts, across all participants and variables, on text and graphic 
advertisements for conditions in which participants searched for text and graphic information. 
Error bars indicate the standard error of the mean. 
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 Graphic Task Text Task 
Graphic Ad 0.712 (SE mean = 0.065) 0.882 (SE mean = 0.072) 
Text Ad 0.484 (SE mean = 0.056) 1.473 (SE mean = 0.121) 
 
Table 4. Total mean dwell counts, across all participants and variables, on text and graphic 
advertisements for conditions in which participants searched for text and graphic information.   
 
Post Test Ad Survey Results 
We conducted an ad perception survey asking participants, who were eye tracked, to rate 
the degree to which the seventeen graphical ads (that were placed on the websites in the study) 
were textual or graphical. This was done to understand how graphical or textual the participants 
perceived the ads to be. We found there were no significant differences between those who rated 
the advertisements prior to the study with those who were eye tracked. The majority of the 
participants rated the graphical ads as being mostly graphical (see appendix C for details). 
 
DISCUSSION  
The purpose of this study was to examine the effects that user search goals have on 
viewers’ visual behavior in response to Internet web advertisements. We hypothesized that when 
people search for text or graphic information on a web page, the type of advertisement (text or 
graphic) matching the search goal would capture more visual attention (i.e., increased dwell 
durations and counts). We did find the expected interaction between user search goals and 
attention to the text and graphic advertisements. In total, when people searched for graphic 
information, graphic advertisements attracted more dwell counts and longer dwell durations, than 
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text advertisements. In total, when people searched for text information, graphic advertisements 
received less attention (i.e., fewer dwells and shorter average duration) than text advertisements. 
 
There are small differences between the graphic and text search conditions on graphic 
advertisements for both dwell durations and counts.  In the condition where participants searched 
for graphic information, the total mean dwell duration on graphic advertisements was 0.320 
seconds. In the condition where participants searched for text information, the total mean dwell 
duration on graphic advertisements changed only slightly to 0.337 seconds. This small change 
(from 0.320 to 0.337 s) may be attributed to the participants’ ability to understand quickly the 
message in graphic advertisements (Oliva, 2005) in both search conditions. The location of the 
graphic advertisements may also have been determined relatively quickly by understanding the 
location of the different pieces of content on the page (Oliva, 2005) and because graphic ads are 
easily seen in the visual periphery (Duchowski, 2007). There was a larger change in total mean 
dwell counts on graphic advertisements, from 0.712 in the graphic search condition, to 0.882 in 
the text search condition. These data tell us that graphic advertisements were looked at more 
often during the text search condition compared to the graphic search condition. This could 
indicate an increase in the amount of effort it took to find text information on the page. 
 
There are larger differences between the graphic and text search conditions on text 
advertisements for both dwell durations and counts.  In the condition when participants were 
motivated to look for graphic information, the total mean dwell duration and total mean dwell 
count on text advertisements were 0.192 seconds and 0.484 respectively. In the condition when 
participants were motivated to look for text information, the total mean dwell duration and dwell 
count was 0.839 seconds and 1.473 respectively. This change in total dwell duration and total 
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mean count may have been attributed to text advertisements taking more time to read and 
understand when compared to graphic advertisements where the message can be communicated 
more quickly (Riegelsberger, Sasses, & McCarthy, 2002). Typically text information is harder to 
read in the visual periphery (Ware, 2008). This requires the reader to aim his or her fovea 
directly at text in order to process the information. Because of this, the number and durations of 
dwells in those areas may have increased due to the reading that is required whereas graphic 
information can generally be perceived and understood more easily in the periphery. In addition, 
the color of the text links in the text advertisements may have also influenced visual search 
strategies (Brawn & Snowden, 1999; Halverson & Hornof, 2004) and may have been mistaken 
for navigational links where important information often exists.  
 
Searching for text information shows indications of increased cognitive effort and 
lowered search efficiency. A decrease in search efficiency has been known to be correlated with 
higher number of dwell durations and dwell counts (Jacob & Karn, 2003). There are a few 
factors which may have influenced an increase in cognitive effort during the text search tasks. 
The first being the amount of time it took participants to complete text search tasks. We dismiss 
this argument because the tasks and websites were carefully designed to eliminate the variability 
of task length and website complexity. The mean time on task for graphic search tasks was 21.1 
seconds while the mean time on task for text search tasks was 36.2 seconds. The second 
possibility is the amount of text and graphic content on the page may have been unbalanced. 
Some web pages had more text than graphics. Other pages had an equal amount, while others 
had more graphics than text.  We concluded that the amount of text and graphic content on the 
web pages was not an issue since both text and graphic search tasks were done on the same set of 
websites and because we used the repeated measures across the web pages as a control factor in 
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the analysis. The third possibility is that the number of messages within text ads compared to 
graphic ads are higher, thus creating a need to revisit text ads more frequently to see if the 
information being sought out was located in those AOIs. Graphic ads, on the other hand, 
included only one message and thus required fewer dwells and dwell counts. 
 
There may be potential biases in deliberately instructing participants to search for text 
and graphic information. Effort was put into the study design to influence participants to look for 
text or graphic information. This was done by explicitly telling participants to look for either text 
or graphic information on the page. Because our hypotheses are supported, we have reason to 
believe this deliberate instruction was successful. However, there is some question whether such 
explicit instructionto participants adequately simulates actual user goals during Internet use. The 
fact that information is in the form of text or graphics may be more subconscious as users seek 
information on the Internet. However, without having instructed participants to search for text or 
graphic information, we could not control or understand what their search goals were prior to the 
tasks.  
 
Participants who filled out the advertisement survey in the first part of the study may 
have perceived the graphic advertisements as being more graphical compared to the participants 
who were eye tracked while finding the text and graphic information. However, the post test 
advertisement survey, from the third part of the study, shows that participants who were eye 
tracked also perceived the graphic advertisements as being highly graphical and the text 
advertisements to be highly textual, so we concluded that the interaction between search goals 




 As a result of this study, some key questions for future research could be explored to 
better understand several aspects of web search and advertising. This study focused on giving 
participants explicit task goals (to find text or graphic information). Future work could be done 
to understand the effect of implicit interpretations of task goals or intent. In other words, are 
there differences between explicitly asking participants to search for a certain type of 
information versus letting participant interpret the task instructions themselves. In addition, work 
could also be done by asking participants to create their own tasks to understand how self-
motivated search tasks differ from structured search tasks in regards to how and when web 
advertisements are viewed. 
 
 Future research could focus on the order in which advertisements are viewed or 
considered in relation to the information which is being sought. Are there differences between 
when graphic ads are viewed versus when text ads are viewed? For example, if information is 
not found and all other options on the page have already been considered, do people then 
consider looking at the ads or do people look at ads right away or sometime between? 
 
Future research could focus on controlling and measuring the amount of text in the ads. 
This study used text ads in which three or more messages were included in the AOI. This is a 
question of whether or not the number of messages within an ad affects how often and how long 
participants look at ads. For example, a text ad may contain only one message so that it can be 




Advertisers, publishers and designers should be keenly aware of viewers’ task goals. 
Advertisements should aid in maximizing efficiency of visual search. It may be that graphical 
ads are more effective if someone is looking for graphical information on a page or site in which 
people typically search for graphical information and vise versa. The interaction we saw might 
be caused by the searcher trying to maximize their search efficiency, thus blocking out anything 
that does not match their search criteria. If the criteria are to search for text, then looking at 
anything but text will not be efficient and vise versa.  
 
Ads that blend into the page may draw more eyes. Text ads may blend into the page more 
easily than graphic ads on pages where there is more text content. Text ads may appear to be part 
of the site’s navigation or content on the page. This type of ad and ad placement may both be 
beneficial and may also have negative correlations to the user experience of the page. On one 
hand it is better if more people see and click on text ads; the publisher will get money for the 
clicks and the advertiser will experience an increase in traffic. However, if the text ads are 
perceived as site navigation, users may not get what they expect and ultimately may get lost or 
give up entirely and move on to a different means of obtaining the sought after information. 
 
Graphic ads must deliver the message quickly. It was observed that participants spent less 
than half a second looking at graphic ads (0.320 & 0.337 for graphic and text searches 
respectively). Any graphic ad that is designed should convey the message so consumers can 
make informed decisions about whether or not to click on them. Graphic ads that do not convey 
the message quickly enough risk receiving low click-through and conversion rates because there 
is no clear call to action or motivation to click. 
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Graphic ads miss the mark for findability. Although participants were instructed not to 
use the browsers find feature, several did attempt to use this feature out of habit. This means that 
if consumers are using the find feature, keywords within text ads may also be highlighted, thus 
gaining the user’s attention. Graphic ads on the other hand are never highlighted when people are 
using the find feature. This is because any text that is contained within a graphic ad is usually 
graphically placed within it. Designers should consider designing graphic ads in such a way that 
text can be placed within the graphic ad by using cascading style sheets (CSS). The ad could be 
designed for aesthetics and include searchable text. This way, when someone searches for 
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A. Website Screen shots 
Engadget.com – Graphic Ad at the top 
 
Above the fold 
Below the fold 
45 
Engadget.com – Text ad at the top 
 
Below the fold 
Above the fold 
46 
Gizmodo.com – Graphic ad at the top 
 
Below the fold 
Above the fold 
47 
Gizmodo.com – Text ad at the top 
 
Below the fold 
Above the fold 
48 
Food and Wine – Graphic ad at the top 
 
Below the fold 
Above the fold 
49 
Food and Wine – Text ad at the top 
 
Below the fold 
Above the fold 
50 
New York Times – Graphic ad at the top 
 
Below the fold 
Above the fold 
51 
New York Times – Text ad at the top 
 
Below the fold 
Above the fold 
52 
Scientific American – Graphic ad at the top 
 
Below the fold 
Above the fold 
53 
Scientific American – Text ad at the top 
 
Below the fold 
Above the fold 
54 
PC Magazine – Graphic ad at the top 
 
Below the fold 
Above the fold 
55 
PC Magazine– Text ad at the top 
 
Below the fold 
Above the fold 
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B. Online Advertisement Survey Results 
 









0.000 0.020 0.980 <0.000 
 
parskid720x90_1.jpg 
0.000 0.020 0.980 0.000 
 
us_navy_300x250.gif 
0.020 0.000 0.980 0.000 
 
Audi.jpg 
0.000 0.040 0.960 0.000 
 
promo1.jpg 




0.000 0.040 0.960 0.000 
 
vertical.jpg 




0.020 0.040 0.940 0.000 
 
lrec3_static.jpg 300x250 
0.020 0.040 0.940 0.000 
 
VWcarAd.jpg 
0.040 0.020 0.940 0.000 
 
iSkinDotCom.jpg 728x90 
0.040 0.060 0.900 0.000 
 
evian-long.jpg 728x90 
0.040 0.080 0.880 0.000 
 
evian.jpg 300x250 
0.040 0.100 0.860 0.000 
 
anthro_start.jpg 300x250 
0.040 0.100 0.860 0.000 
 
sonyvio_mid.jpg 
0.100 0.060 0.840 0.000 
 
dlp2_start.jpg 




0.137 0.059 0.804 0.000 
 
DLP_start.jpg 
0.100 0.140 0.760 0.000 
 
azera.jpg 300x250 
0.120 0.120 0.760 0.000 
 
lamisil_end.jpg 728x90 
0.060 0.200 0.740 0.000 
 
ebayAd-long.jpg 728x90 
0.180 0.080 0.740 0.000 
 
GuggenheimMuseumAd.bmp 200x250 
0.100 0.180 0.720 0.000 
 
logitect_start.jpg 
0.080 0.240 0.680 0.000 
 
homepage_enaC.jpg 




0.140 0.180 0.680 0.000 
 
verison_beg-mid.jpg 
0.200 0.120 0.680 0.000 
 
getConnected.jpg 384x105 
0.200 0.180 0.620 0.001 
 
SnapFish.jpg 160x600 
0.180 0.280 0.540 0.003 
 
weaties_end.jpg 
0.320 0.180 0.500 0.160 
 
us_89_200602_25_72890_1_.jpg 
0.300 0.220 0.480 0.150 
 
creditCard1.jpg 
0.260 0.280 0.460 0.096 
 
intel_beforeRollOver.jpg 
0.220 0.340 0.440 0.056 
 
animated_end.jpg 




0.240 0.360 0.400 0.157 
 
cesar.jpg 
0.520 0.100 0.380 0.297 
 
pentax-testdrive_300x250_ha.gif 
0.460 0.180 0.360 0.435 
 
toshiba_begining.jpg 
0.320 0.320 0.360 0.732 
 
160x160B.jpg 
0.340 0.300 0.360 0.866 
 
adc_wfp_bambi2_300x250.jpg 
0.520 0.200 0.280 0.058 
 
intel_end.jpg 




0.480 0.260 0.260 0.071 
 
freshlook_end.jpg 
0.460 0.280 0.260 0.096 
 
att_end.jpg 




0.560 0.200 0.240 0.011 
 
60secpod_336x280.gif 
0.680 0.100 0.220 0.001 
 
verison_end.jpg 
0.580 0.220 0.200 0.002 
 
panasonic_middle.jpg 
0.500 0.300 0.200 0.011 
 
6-BeachChair_BRG_120x600_RA_NA.jpg 




0.680 0.140 0.180 0.000 
 
60secpod_120x600.gif 
0.640 0.180 0.180 0.000 
 
cesar-wide.jpg 
0.720 0.120 0.160 0.000 
 
macVideo_end.jpg 
0.680 0.160 0.160 0.000 
 
njpacSquare_end-mouseover.jpg 
0.760 0.100 0.140 0.000 
 
default_728x90.jpg 
0.680 0.180 0.140 0.000 
 
60secpod_728x90.gif 




0.700 0.180 0.120 0.000 
 
panisonic_end.jpg 




1.000 0.000 0.000 0.000 
 
googleAd1.jpg 




1.000 0.000 0.000 0.000 
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C. Post Test Survey Results 
CT MT FT ST N SG FG MG CG 
ad-width384.jpg 0 0 1 0 0 1 9 13 0 
anthro_start.jpg 0 0 0 0 3 3 7 11 0 
azera.jpg 0 0 2 2 2 4 5 9 0 
DLP_start.jpg 0 0 0 1 2 0 2 18 1 
ebayAd-long.jpg 0 1 4 0 2 2 6 9 0 
evian_1of2.jpg 0 0 0 3 2 3 6 9 1 
evian-long1of2.jpg 0 0 0 2 4 1 8 9 0 
GuggenheimMuseumAd.bmp 0 2 2 0 0 4 10 6 0 
intel_end.jpg 4 2 4 2 4 2 2 2 2 
iSkinDotCom.jpg 0 0 0 0 2 3 8 8 3 
lamisil_end.jpg 0 1 3 5 3 1 7 4 0 
lrec3_static.jpg 0 0 0 0 0 1 2 15 6 
parskid720x90_1.jpg 0 0 0 0 0 0 0 5 19 
SnapFish.jpg 0 2 5 3 2 5 7 0 0 
us_89_200510_21_treehugger160x600.jpg 0 0 0 0 2 1 3 11 7 
us_navy_profbo_300x250_032906.gif 0 0 0 0 1 1 1 11 10 
VWcarAd.jpg 0 0 0 0 0 4 8 11 1 
 
Legend 
CT - 1 Completely Textual 
MT -2 Mostly Textual 
FT - 3 Fairly Textual 
ST - 4 Slightly Textual 
N - 5 Nuetral 
SG - 6 Slightly Graphical 
FG - 7 Fairly Graphical 
MG - 8 Mostly Graphical 




D. Recruitment Flyer 
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E. Participant Demographics 
 Age Discipline Gender 
 22 Packaging science Male 
 25 Finance Female 
 24 MS IT Male 
 21 Industrial design Male 
 25 Computer engineering technology Male 
 19 Undeclared business Female 
 47 Communication & media technology Male 
 28 Figure model  Female 
 19 Medical informatics Male 
 23 Film & animation Male 
 19 Computer engineering Male 
 23 Information technology Female 
 20 Biochemistry Female 
 19 Psychology Female 
 22 Visual media Female 
 21 Fine art photography Female 
 19 Software engineering Male 
 20 Software engineering Male 
 20 Networking security & systems administration Male 
 32 System Administrator Male 
 20 Information technology Male 
 20 Networking security & systems administration Male 
 30 Teacher / non-student Male 
 23 Mechanical engineering Male 
Mean Age 23.38   
SD 6.16   
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
1Tg 2Gg 1Gg 1Tg 1Gg 5Gg 4Tt 6Gg 1Tt 6Gt 3Gt 5Tg 5Tt 6Gg 2Tg 1Tg 3Tt 3Gt 3Gt 2Gg 6Tt 5Tg 3Gg 5Gg 
5Tt 1Gt 2Tt 1Tt 3Tt 3Gt 4Tg 2Gt 6Tg 2Tg 4Tt 3Tg 5Tg 5Gg 3Tg 3Gt 3Tg 4Tg 6Tg 3Tg 6Tg 4Gg 1Gg 4Gt 
2Tt 1Gg 6Tg 6Gg 1Gt 1Tg 3Gg 5Tt 2Gg 3Gg 2Gg 2Tg 6Tt 5Gt 5Gt 2Gg 6Tg 5Gg 6Tt 6Gg 5Gg 6Gt 2Tt 6Gg 
4Tt 5Gt 3Gg 3Tg 2Tg 2Gg 2Tt 3Tg 4Tt 3Gt 5Gt 4Gg 4Tt 4Gg 6Tt 2Gt 5Tg 2Gt 2Tg 5Tg 5Gt 1Gg 4Tt 5Gt 
6Tt 3Gt 5Gt 5Tt 2Tt 2Gt 6Tg 2Gg 3Tt 2Tt 3Gg 5Tt 3Gg 4Gt 4Tg 1Tt 2Tt 4Tt 4Gt 2Gt 2Tg 5Tt 5Tg 2Gg 
2Tg 3Gg 4Tg 5Tg 6Tt 4Gt 5Gt 6Gt 5Tg 1Gg 6Tt 6Gg 1Tg 2Gt 3Tt 3Gg 1Tt 2Gg 4Gg 1Tg 4Tt 2Gg 1Gt 6Gt 
3Tg 6Gt 3Gt 4Gg 4Tt 4Gg 2Tg 4Gg 5Tt 1Gt 2Gt 1Tg 2Tg 3Tg 1Gg 6Gg 2Tg 1Gt 5Gt 6Gt 3Tg 3Gg 4Tg 1Tt 
5Tg 5Gg 2Tg 2Gg 4Tg 3Gg 5Gg 5Tg 3Tg 4Gt 5Gg 4Gt 6Tg 2Gg 6Tg 6Gt 5Tt 3Gg 5Gg 1Tt 1Tt 4Gt 3Gt 3Tt 
1Tt 6Gg 1Gt 6Gt 3Tg 6Gt 1Tt 1Gt 2Gt 5Gt 6Tg 3Tt 1Tt 3Tt 1Gt 5Tt 6Tt 6Gt 2Tt 3Tt 2Tt 6Gg 5Tt 1Tg 
3Tt 4Gg 4Tt 3Tt 5Tt 1Tt 3Gt 1Gg 1Tg 4Gg 1Gt 2Tt 2Tt 1Gg 5Gg 4Gg 4Gt 5Gt 1Gg 4Tg 3Tt 1Gt 2Tg 3Tg 
6Tg 4Gt 6Tt 2Gt 6Tg 5Gt 6Tt 3Tt 4Tg 5Gg 4Tg 6Gt 3Gt 1Gt 4Tt 4Gt 4Gg 1Gg 1Gt 4Tt 1Tg 2Gt 6Tt 2Gt 
4Tg 2Gt 5Gg 4Gt 5Tg 6Gg 1Tg 4Gt 6Tt 6Gg 1Gg 1Tt 4Tg 6Gt 2Tt 5Tg 1Tg 6Gg 3Gg 5Tt 4Tg 3Gt 6Tg 4Gg 
 
Legend 
Website Ad type which appeared first on the page Task Type 
1 – Engadget.com 
2 – Food and Wine 
3 – Gizmodo.com 
4 – New York Times Arts Page 
5 – PC Magazine 
6 – Scientific American gallery page 
T = Text advertisement 
G = Graphic advertisement 
t = Text search task 
g = Graphic search task 
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G. Tasks 
1 – Engadget 
Text Task Graphic Task 
Find the contact us link. Find an unusually shaped computer. 
 
2 - Food & Wine 
Text Task Graphic Task 
Out of all the desserts, which one do you 
think has the most interesting name? 
Out of all the desserts, which one looks the 
best to you based on the image? 
 
3 – Gizmodo 
Text Task Graphic Task 
Name some of the people on the Gizmodo 
team. 
Find an old style looking cell phone. 
 
4 - New York Times 
Text Task Graphic Task 
Find a podcast on this site. Find a photo of a two-headed sculpture.  
 
5 - PC Magazine 
Text Task Graphic Task 
What is the special report about? Find an image that looks most like a 
warning. 
 
6 - Scientific American 
Text Task Graphic Task 
What are the exclusive online issues and 
special editions? 
What scientific photograph looks most 
unusual to you? 
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H. Post Test Questions 
 
Have you visited this site prior to this study? 
Part # Engadget PC Mag F & W NYTimes Sicam Gizmodo 
1 N N N N N N 
2 N N N Y N N 
3 N Y N N N N 
4 Y Y N N Y Y 
5 Y Y N N N N 
6 N N N Y N N 
7 N N N Y N N 
8 N N N N N N 
9 Y Y N N N Y 
10 N N N Y N N 
11 Y Y N Y N Y 
12 N N N N N N 
13 N N N Y N N 
14 N N N N N N 
15 N N N Y N N 
16 N N N N N N 
17 N N Y Y N N 
18 Y N N Y N N 
19 N Y N Y Y N 
20 N Y N Y N N 
21 N N N Y N N 
22 Y Y N Y N Y 
23 Y N N N N N 
24 Y Y N Y N Y 
Total Y 8 9 1 14 2 5 
Total N 16 15 23 10 22 19 
% Y 33% 38% 4% 58% 8% 21% 




I. Dwell Duration Statistics 
 
For Dwell Duration: 
 
The SAS System 
 
The GENMOD Procedure 
Model Information 
Data Set WORK.EYE1 
Distribution Gamma 
Link Function Log 
Dependent Variable Dwell_Duration 
 
Number of Observations Read 1148 
Number of Observations Used 519 
Number of Invalid Responses 629 
 
Class Level Information 
Class Levels Values 
Participant 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Task 12 1 2 3 4 5 6 7 8 9 10 11 12 
Site 6 E F G N P S 




Criteria For Assessing Goodness Of Fit 
Criterion DF Value Value/DF 
Deviance 475 307.6172 0.6476 
Scaled Deviance 475 564.8648 1.1892 
Pearson Chi-Square 475 397.0741 0.8359 
Scaled Pearson X2 475 729.1308 1.5350 






Analysis Of Parameter Estimates 








Pr > ChiSq 
Intercept   1 -1.2143 0.2252 -1.6450 -0.7598 29.08 <.0001 
Participant 1 1 0.2624 0.2308 -0.1937 0.7155 1.29 0.2555 
Participant 2 1 0.3969 0.2336 -0.0645 0.8557 2.89 0.0893 
Participant 3 1 0.8286 0.2131 0.4037 1.2428 15.12 0.0001 
Participant 4 1 0.4796 0.2189 0.0448 0.9074 4.80 0.0285 
Participant 5 1 0.3913 0.2526 -0.1018 0.8944 2.40 0.1214 
Participant 6 1 1.0952 0.2335 0.6352 1.5553 22.01 <.0001 
Participant 7 1 0.6689 0.2235 0.2261 1.1066 8.96 0.0028 
Participant 8 1 0.3739 0.2376 -0.0937 0.8427 2.48 0.1155 
Participant 9 1 0.3109 0.2464 -0.1721 0.7990 1.59 0.2071 
Participant 10 1 1.1947 0.2313 0.7379 1.6493 26.67 <.0001 
Participant 11 1 0.0577 0.2395 -0.4125 0.5315 0.06 0.8095 
Participant 12 1 1.4977 0.2216 1.0572 1.9297 45.69 <.0001 
Participant 13 1 0.5764 0.2218 0.1360 1.0097 6.75 0.0094 
Participant 14 1 0.8832 0.2441 0.4041 1.3659 13.10 0.0003 
Participant 15 1 0.4374 0.2296 -0.0168 0.8878 3.63 0.0568 
Participant 16 1 0.1349 0.2664 -0.3809 0.6704 0.26 0.6127 
Participant 17 1 0.5451 0.2274 0.0956 0.9918 5.74 0.0165 
Participant 18 1 0.2480 0.2326 -0.2110 0.7055 1.14 0.2863 
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Participant 19 1 0.3999 0.2401 -0.0722 0.8738 2.77 0.0958 
Participant 20 1 0.2496 0.2371 -0.2168 0.7176 1.11 0.2925 
Participant 21 1 0.3904 0.2422 -0.0865 0.8676 2.60 0.1070 
Participant 22 1 0.5378 0.2480 0.0527 1.0304 4.70 0.0301 
Participant 23 1 0.7170 0.2508 0.2275 1.2167 8.17 0.0043 
Participant 24 0 0.0000 0.0000 0.0000 0.0000 . . 
Task 1 1 0.4329 0.1761 0.0842 0.7769 6.04 0.0140 
Task 2 1 0.1312 0.1749 -0.2151 0.4727 0.56 0.4533 
Task 3 1 0.3862 0.1732 0.0427 0.7239 4.97 0.0258 
Task 4 1 -0.1632 0.1837 -0.5257 0.1969 0.79 0.3744 
Task 5 1 0.4432 0.1900 0.0696 0.8171 5.44 0.0197 
Task 6 1 -0.1207 0.1764 -0.4696 0.2242 0.47 0.4937 
Task 7 1 0.0416 0.1797 -0.3129 0.3937 0.05 0.8170 
Task 8 1 -0.0168 0.1763 -0.3654 0.3281 0.01 0.9239 
Task 9 1 0.4681 0.1872 0.0984 0.8344 6.25 0.0124 
Task 10 1 0.2643 0.1794 -0.0902 0.6152 2.17 0.1407 
Task 11 1 0.3268 0.1811 -0.0302 0.6822 3.26 0.0712 
Task 12 0 0.0000 0.0000 0.0000 0.0000 . . 
Site E 1 0.1392 0.1173 -0.0925 0.3684 1.41 0.2354 
Site F 1 -0.2534 0.1538 -0.5529 0.0516 2.71 0.0994 
Site G 1 0.4041 0.1184 0.1706 0.6357 11.65 0.0006 
Site N 1 -0.1039 0.1230 -0.3464 0.1370 0.71 0.3985 
Site P 1 0.0645 0.1384 -0.2058 0.3378 0.22 0.6411 
Site S 0 0.0000 0.0000 0.0000 0.0000 . . 
Ad_at_top G 1 0.0545 0.0797 -0.1016 0.2113 0.47 0.4936 
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Ad_at_top T 0 0.0000 0.0000 0.0000 0.0000 . . 
AdType   1 -0.1112 0.0346 -0.1792 -0.0433 10.33 0.0013 
TaskType   1 -0.2109 0.0384 -0.2862 -0.1354 30.15 <.0001 
AdType*TaskType   1 0.2379 0.0350 0.1690 0.3065 46.17 <.0001 






The SAS System 
 
The GENMOD Procedure 
Model Information 
Data Set WORK.EYE1 
Distribution Poisson 
Link Function Log 
Dependent Variable Dwell_Count 
 
Number of Observations Read 1148 




Class Level Information 
Class Levels Values 
Participant 24 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
Task 12 1 2 3 4 5 6 7 8 9 10 11 12 
Site 6 E F G N P S 
Ad_at_top 2 G T 
 
Criteria For Assessing Goodness Of Fit 
Criterion DF Value Value/DF 
Deviance 1104 1525.8969 1.3822 
Scaled Deviance 1104 1525.8969 1.3822 
Pearson Chi-Square 1104 1759.8202 1.5940 
Scaled Pearson X2 1104 1759.8202 1.5940 






Analysis Of Parameter Estimates 








Pr > ChiSq 
Intercept   1 -1.2059 0.2597 -1.7355 -0.7153 21.56 <.0001 
Participant 1 1 0.3087 0.2613 -0.1973 0.8320 1.40 0.2373 
Participant 2 1 0.6134 0.2671 0.0944 1.1469 5.27 0.0217 
Participant 3 1 1.0671 0.2327 0.6257 1.5422 21.02 <.0001 
Participant 4 1 0.4936 0.2524 0.0073 1.0016 3.82 0.0505 
Participant 5 1 -0.0179 0.2765 -0.5604 0.5301 0.00 0.9484 
Participant 6 1 0.9737 0.2356 0.5258 1.4537 17.07 <.0001 
Participant 7 1 0.5640 0.2496 0.0843 1.0674 5.11 0.0238 
Participant 8 1 0.3528 0.2652 -0.1630 0.8822 1.77 0.1833 
Participant 9 1 -0.1103 0.2896 -0.6824 0.4597 0.15 0.7033 
Participant 10 1 0.8530 0.2434 0.3878 1.3463 12.29 0.0005 
Participant 11 1 0.0384 0.2819 -0.5165 0.5954 0.02 0.8916 
Participant 12 1 1.1723 0.2298 0.7376 1.6425 26.02 <.0001 
Participant 13 1 0.7693 0.2421 0.3069 1.2604 10.10 0.0015 
Participant 14 1 0.4128 0.2632 -0.0980 0.9391 2.46 0.1168 
Participant 15 1 0.5681 0.2505 0.0861 1.0728 5.15 0.0233 
Participant 16 1 -0.0689 0.2876 -0.6371 0.4973 0.06 0.8108 
Participant 17 1 0.3185 0.2616 -0.1888 0.8421 1.48 0.2235 
Participant 18 1 0.2619 0.2678 -0.2596 0.7957 0.96 0.3280 
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Participant 19 1 0.3450 0.2629 -0.1652 0.8707 1.72 0.1894 
Participant 20 1 0.4456 0.2565 -0.0502 0.9605 3.02 0.0823 
Participant 21 1 0.4699 0.2568 -0.0261 0.9855 3.35 0.0673 
Participant 22 1 0.2721 0.2721 -0.2593 0.8133 1.00 0.3174 
Participant 23 1 0.0669 0.2784 -0.4802 0.6178 0.06 0.8101 
Participant 24 0 0.0000 0.0000 0.0000 0.0000 . . 
Task 1 1 0.7513 0.1751 0.4141 1.1022 18.41 <.0001 
Task 2 1 0.7505 0.1802 0.4026 1.1106 17.35 <.0001 
Task 3 1 0.8279 0.1796 0.4814 1.1870 21.25 <.0001 
Task 4 1 0.3398 0.1958 -0.0424 0.7271 3.01 0.0826 
Task 5 1 0.4728 0.1912 0.1009 0.8524 6.11 0.0134 
Task 6 1 0.2606 0.1905 -0.1106 0.6384 1.87 0.1715 
Task 7 1 0.2929 0.1884 -0.0734 0.6670 2.42 0.1200 
Task 8 1 0.5268 0.1845 0.1692 0.8941 8.16 0.0043 
Task 9 1 0.5231 0.1757 0.1851 0.8752 8.87 0.0029 
Task 10 1 0.5150 0.1781 0.1715 0.8713 8.36 0.0038 
Task 11 1 0.3394 0.1872 -0.0240 0.7116 3.29 0.0698 
Task 12 0 0.0000 0.0000 0.0000 0.0000 . . 
Site E 1 0.6168 0.1041 0.4142 0.8227 35.09 <.0001 
Site F 1 -0.8217 0.1544 -1.1308 -0.5244 28.31 <.0001 
Site G 1 0.3219 0.1101 0.1069 0.5391 8.54 0.0035 
Site N 1 0.1244 0.1197 -0.1102 0.3595 1.08 0.2988 
Site P 1 -0.2566 0.1243 -0.5016 -0.0139 4.26 0.0389 
Site S 0 0.0000 0.0000 0.0000 0.0000 . . 
Ad_at_top G 1 -0.1277 0.0778 -0.2805 0.0246 2.69 0.1009 
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Ad_at_top T 0 0.0000 0.0000 0.0000 0.0000 . . 
AdType   1 -0.0320 0.0336 -0.0978 0.0340 0.91 0.3406 
TaskType   1 -0.2850 0.0354 -0.3547 -0.2158 64.74 <.0001 
AdType*TaskType   1 0.2247 0.0336 0.1592 0.2909 44.77 <.0001 
Scale   0 1.0000 0.0000 1.0000 1.0000     
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Rochester Institute of Technology 
INFORMED CONSENT FORM 
Project:  Web usability study 2007. 
 
Principal Investigators:  Evelyn Rozanski, Brian Ashbaugh, Niyati Bedekar, Anne 
Haake 
The usability test you have volunteered to participate in will help us to better understand problem solving, 
decision-making, and perception in individuals as they complete a variety of tasks on a web site. We do not 
anticipate taking more than 60 minutes of your time.  
 
RISKS 
As part of this research study, you will be required to use an eye tracker. Your eye will be illuminated with 
an infrared LED (like that used in TV remote controls).  The amount of infrared illumination at your eye is 
less than the amount outside on a sunny day, and ten to a hundred times less than the recommended chronic 
(long-term) exposure levels.  If the eye tracker headband is too tight, it may become uncomfortable and 
cause a headache.  Please let us know immediately if you experience any discomfort so that we can re-
adjust the headband and/or terminate the experiment.  There are no other known risks associated with the 
eye tracker.  
 
BENEFITS 
This project is intended to contribute to new knowledge in the area of web site design and usability.  In 
addition, you will gain the experience of being involved in a “real” usability test along with receiving 
compensation to be paid to you at the completion of the test. 
 
CONFIDENTIALITY 
Data will be compiled and analyzed in an anonymous manner. The summary may include discussion of the 
demographics of the subjects. The session may be recorded on video and / or audio tape, and notes will be 
taken to record your opinions and actions. This document states that you agree to be video / audio taped 
while participating in this study. This information, including the video tape, may be used to improve 
products and services. You may not claim ownership of ideas or suggestions and we reserve the right to use 
the information as necessary.  Information may also be shared with others for educational or promotional 
purposes. We will hold as confidential your personal information (such as name and phone number) and 




If you have questions at any time about the study or the procedures, you may contact the researcher, Evelyn 
Rozanski Department of Information Technology 585-475-6147 or e-mail epr@it.rit.edu or Brian 




Your participation in this study is voluntary; you may decline to participate without penalty. If you decide 
to participate, you may withdraw from the study at any time.  
 
CONSENT 
I have read and understand the above information. I have received a copy of this form. I agree to 
participate in this study. 
 
Participant’s signature    
Date _________________ 
Participant’s name (printed) ________________________________________________ 






Welcome to the RIT web usability study session. 
 
During this session, we will be using eye tracking equipment to help us further 
understand usability issues related to the websites you will be reviewing today. 
 
If you have any questions about the equipment we will be using, feel free to ask and we 
will gladly explain. 
 
Your role in this study will help us understand how to build better websites and further 
the ease of use in future web design projects. 
 
During this study, myself and others will be making notes. 
 
At the end of the study you may look at the notes if you’d like. 
 
For later review, the notes and video will help us analyze the data collected. 
 
In order to accurately gauge the web interface, I must refrain from helping; I am not 
allowed to offer comments. Only urgent issues or questions may be answered. 
 
This is NOT a test or exam. 
 
We are NOT interested in you completing the study session in record time so work at 
your own pace as you would at home or in your office. 
 
We are interested in your opinions, thoughts & experiences as you go through the task 
scenarios and encourage you to make comments at the end of each task. 
 
You are done with a task whenever you decide that you are done. 
 
When you have completed the task the way you interpret it, let us know. 
 
If you get stuck and absolutely cannot finish a task, let us know and we will move on to 
the next task. It is okay if you cannot finish a task as it is sometimes expected that you 
will be unable to complete it. 
 
Between each task, we will recalibrate the eye tracking equipment in order to collect the 
most accurate data. 
 
If the remote eye tracker should lose track of your eye, I may ask you to pause on the task 
so adjustments can be made. 
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Please do not make sudden head or body movements during the study. Any significant 
movements may cause the remote eye tracker to lose track of where your eye is. If this 
happens, the administrator will ask you to pause on the current task to make adjustments. 
 
If, at any time, you feel you need to take a break please let the administrator know. You 
may take a break at anytime to stretch or get a drink of water. 
 
 





Now that you are finished we would like to share with you the exact purpose of this 
study. Keep in mind that the purposes of this study are confidential. Please do not tell 
others, who may also be participating in this study, what the goals of this study are. 
 
The goal is to examine how text based and graphical based search tasks might influence 
both dwell durations and the number of fixations on graphical and text advertisements. 
We are interested in the amount of banner blindness that occurs with each type of 
advertisement in regard to what kind of information people are searching for on the 
Internet. 
 
Again, please keep this information confidential as outlined in the informed consent form 
you signed at the beginning of the session. 
 
Do you have any questions? 
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